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DETAILED ACTION 
Status 

1. The rejection under 35 USC 102 based on Oka et al has been withdrawn in view 
of the cancellation of claim 1 . 

2. The obviousness-type double patenting rejections based on US 6,929,722 and 
US 6,294,059 have been withdrawn in view of the cancellation of claim 1 and that the 
claims of the 722 and the '059 patents do not teach or suggest the cleaning unit with a 
sponge layer as claimed. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 2, 4, 6, 17, 20, 21 , 25 and 26 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Harris et al (US 4,774,101) in view of Giles et al (US 
4,924,890) and Yoshizawa (US 4,694,527). 

Harris et al teach (see figure 1 and abstract) a substrate plating apparatus for 
electrolessly plating a surface of a semiconductor substrate with metal which included a 
plating area including at least one plating chamber for containing a plating solution for 
electrolessly plating a semiconductor substrate with metal, a concentration analyzing 
device to analyze concentrations of components of the plating solution and a plating 
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solution preparing device to prepare the plating solution based on the concentration as 
analyzed by said concentration analyzing device. 

Thus, Harris et al fail to teach a cleaning and drying area as claimed, a partition 
as claimed and that the pressure in the cleaning and drying area was higher than in the 
plating area. 

Giles et al teach (see figures and abstract) a cleaning and drying area for 
cleaning and drying of processed semiconductor wafers. Giles et al teach (see col. 9, 
lines 3-25) the concept of applying a higher pressure at "downstream" processing 
chamber to prevent "upstream" contaminants from flowing forward with the cleaned 
wafers. 

Yoshizawa et al teach (see figures and abstract) a cleaning and drying area for 
cleaning and drying of processed semiconductor wafers. Giles et al teach (see col. 4, 
lines 29-43) the concept of applying a higher pressure at "downstream" processing 
chamber to prevent "upstream" contaminants from flowing forward with the cleaned 
wafers. Yoshizawa et al further teach (see col. 2) utilizing scrubbing pads (i.e.-a cleaner 
with a sponge layer) for cleaning a semiconductor wafer. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a cleaning and drying area for cleaning and drying the plated semiconductor 
wafer because the cleaning and drying area of either Giles et al or Yoshizawa would 
have removed any contaminants from the surface of the plated semiconductor wafer 
thereby reducing unsatisfactory wafers. Giles et al and Yoshizawa teach using a higher 
pressure in a downstream processing location to prevent contamination. Thus, it would 
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have been obvious to one of ordinary skill in the art to have kept the cleaning and drying 
area at a higher pressure than the plating area to prevent contaminants entering the 
cleaning and drying area from the plating area. Both Giles et al and Yoshizawa teach 
using a partition to allow the differences in pressures between adjacent processing 
areas. 

Regarding claim 4, the concentration analyzing device of Harris et al included 
(see abstract) a metal ion concentration analyzer and a plating additive concentration 
analyzer. 

Regarding claims 6 and 17, it would have been obvious to one of ordinary skill in 
the art to have combined the electroless plating chamber of Harris et al with the 
cleaning and drying station of Giles et al into a single device. A loading and unloading 
section would have been utilized to load and unload the semiconductor wafers from the 
device, and it would have been within the ability of one of ordinary skill in the art to have 
arranged the cleaning and drying area between the loading and unloading station and 
the plating station because that would prevent contaminants from the plating area from 
reaching the exterior clean room environment. 

Regarding claims 20, 21, 25 and 26, Giles et al teach (see figure 1 and related 
description) providing clean air to a section by flowing air downward into the processing 
section. This is done to force any contaminants away from semiconductor wafers. 
Therefore, it would have been obvious to have the air flow downwardly in both the 
plating area and the cleaning and drying area to force contaminants away from the 
semiconductor wafers. 
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5. Claims 8, 19 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harris et al (US 4,774,101 ) in view of Giles et al (US 4,924,890) and Yoshizawa 
(US 4,694,527) as applied to claim 2, 4 and 6 above, and further in view of Dubin et al 
(US 5,891,513). 

It was known in the art at the time of invention that it was conventional to utilize a 
CMP device after electroless plating in order to remove any excess plated copper. See 
Dubin et al in the abstract. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a CMP device to the apparatus in order to remove any excess plated copper 
from the semiconductor wafer. 

6. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harris et 
al (US 4,774,101) in view of Giles et al (US 4,924,890) and Yoshizawa (US 4,694,527) 
and Dubin et al (US 5,891,513) as applied to claim 8 above, and further in view of Yates 
(US 4,609,565). 

It was known in the art at the time of invention that it was conventional to utilize a 
pretreatment device before electroless plating in order to enhance the electroless 
plating of metal. Without the activation step, the metal layer would not stick to the 
underlying semiconductor material. See Yates at col. 4, lines 23-39). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a pretreatment chamber to the apparatus in order to pretreat the semiconductor 
wafer for subsequent electroless plating. 



Application/Control Number: 10/786,1 10 Page 6 

Art Unit: 1742 

7. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harris et al (US 4,774,101 ) in view of Giles et al (US 4,924,890) and Yoshizawa (US 
4,694,527), Dubin et al (US 5,891,513) and Yates (US 4,609,565) as applied to claim 9 
above, and further in view of Ishi et al (US 5,806,137). 

Yoshizawa does not teach that the scrub pads for scrubbing the surface of the 
semiconductor wafer were in the shape of a pencil or a roller. 

Ishi et al shows (see abstract and figures 1-4) a conventional shape of pads for 
scrubbing the surface of a semiconductor wafer. The scrubbing pads were in the shape 
of rollers. 

However, both shapes of the scrubbing pads (the rollers of Ishi et al and the flat 
pads of Yoshizawa) are considered to be functionally equivalent because both were 
recognized in the art of semiconductor cleaning as being suitable for performing a 
double-sided cleaning of a semiconductor wafer. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
substituted the roller scrubbing pads of Ishi et al for the flat scrubbing pads of 
Yoshizawa because the different shapes of scrubbing pads were art recognized to be 
functionally equivalent. 

Regarding claims 12 and 13, Giles et al teach (see figure 1 and related 
description) providing clean air to a section by flowing air downward into the processing 
section. This is done to force any contaminants away from semiconductor wafers. 
Therefore, it would have been obvious to have the air flow downwardly in both the 
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plating area and the cleaning and drying area to force contaminants away from the 
semiconductor wafers. 

8. Claims 16 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harris et al (US 4,774,101 ) in view of Giles et al (US 4,924,890) and Yoshizawa 
(US 4,694,527) as applied to claims 2 and 4 above, and further in view of Yates (US 
4,609,565). 

It was known in the art at the time of invention that it was conventional to utilize a 
pretreatment device before electroless plating in order to enhance the electroless 
plating of metal. Without the activation step, the metal layer would not stick to the 
underlying semiconductor material. See Yates at col. 4, lines 23-39). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a pretreatment chamber to the apparatus in order to pretreat the semiconductor 
wafer for subsequent electroless plating. 

9. Claims 18 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harris et al (US 4,774,101 ) in view of Giles et al (US 4,924,890) and Yoshizawa 
(US 4,694,527) as applied to claim 2 and 4 above, and further in view of Ishi et al (US 
5,806,137). 

Yoshizawa does not teach that the scrub pads for scrubbing the surface of the 
semiconductor wafer were in the shape of a pencil or a roller. 

Ishi et al shows (see abstract and figures 1-4) a conventional shape of pads for 
scrubbing the surface of a semiconductor wafer. The scrubbing pads were in the shape 
of rollers. 
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However, both shapes of the scrubbing pads (the rollers of Ishi et al and the flat 
pads of Yoshizawa) are considered to be functionally equivalent because both were 
recognized in the art of semiconductor cleaning as being suitable for performing a 
double-sided cleaning of a semiconductor wafer. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
substituted the roller scrubbing pads of Ishi et al for the flat scrubbing pads of 
Yoshizawa because the different shapes of scrubbing pads were art recognized to be 
functionally equivalent. 

10. Claims 2, 4, 6, 17, 18, 20, 21, 23, 25 and 26 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Harris et al (US 4,774,101) in view of Nishi et al (US 
5,679,059). 

Harris et al teach (see figure 1 and abstract) a substrate plating apparatus for 
electrolessly plating a surface of a semiconductor substrate with metal which included a 
plating area including at least one plating chamber for containing a plating solution for 
electrolessly plating a semiconductor substrate with metal, a concentration analyzing 
device to analyze concentrations of components of the plating solution and a plating 
solution preparing device to prepare the plating solution based on the concentration as 
analyzed by said concentration analyzing device. 

Thus, Harris et al fail to teach a cleaning and drying area as claimed, a partition 
as claimed and that the pressure in the cleaning and drying area was higher than in the 
plating area. 
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Nishi et al teach (see abstract, figures and col. 7, lines 4-14) a device including a 
processing area and a cleaning and drying area separated by a partition, where the 
pressure is maintained at a higher amount in the cleaning and drying area than in the 
processing area to prevent contaminants from the processing area from entering the 
cleaning and drying area. The cleaning and drying area of Nishi et al included a 
cleaning unit comprising a cleaner with a sponge layer (roller 33, see figure 2). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a cleaning and drying area as taught by Nishi et al for cleaning and drying the 
plated semiconductor wafer because the cleaning and drying area of would have 
removed any contaminants from the surface of the plated semiconductor wafer thereby 
reducing unsatisfactory wafers. Nishi et al teach using a higher pressure in the cleaning 
and drying area to prevent contamination form the processing area. Thus, it would have 
been obvious to one of ordinary skill in the art to have kept the cleaning and drying area 
at a higher pressure than the plating area to prevent contaminants entering the cleaning 
and drying area from the plating area. Nishi et al teach using a partition wall to prevent 
cross contamination. 

Regarding claim 4, the concentration analyzing device of Harris et al included 
(see abstract) a metal ion concentration analyzer and a plating additive concentration 
analyzer. 

Regarding claims 6 and 1 7, it would have been obvious to one of ordinary skill in 
the art to have utilized the electroless plating area of Harris et al as the processing area 
of Nishi et al because the cleaning and drying area of Nishi et al would have 
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advantageously reduced unsatisfactory wafers due to contaminants. Nishi et al teach 
(see figures 3-8) an embodiment where there was a loading and unloading area and the 
apparatus was arranged such that the cleaning and drying area was between the 
loading and unloading area and the processing area. Therefore, it would have been 
obvious to one of ordinary skill in the art to have similarly arranged the combination of 
Harris et al and Nishi et al to achieve various advantages, discussed in cols. 7-10, 
including simple design and prevention of counterflow of air. 

Regarding claims 20, 21 , 25 and 26, Nishi et al teach exhaust ports located at 
the lower portions of the different areas, thereby generating a downward flow of air. 

Regarding claims 18 and 23, Nishi et al teach using (see figure 2) utilizing a roller 
shaped cleaner. 

11. Claims 8, 19 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harris et al (US 4,774,101 ) in view of Nishi et al (US 5,679,059) as applied to claim 
2, 4 and 6 above, and further in view of Dubin et al (US 5,891 ,51 3). 

It was known in the art at the time of invention that it was conventional to utilize a 
CMP device after electroless plating in order to remove any excess plated copper. See 
Dubin et al in the abstract. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a CMP device to the apparatus in order to remove any excess plated copper 
from the semiconductor wafer. 

12. Claims 9 and 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harris et al (US 4,774,101) in view of Nishi et al (US 5,679,059) and Dubin et al 
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(US 5,891 ,513) as applied to claim 8 above, and further in view of Yates (US 
4,609,565). 

It was known in the art at the time of invention that it was conventional to utilize a 
pretreatment device before electroless plating in order to enhance the electroless 
plating of metal. Without the activation step, the metal layer would not stick to the 
underlying semiconductor material. See Yates at col. 4, lines 23-39). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a pretreatment chamber to the apparatus in order to pretreat the semiconductor 
wafer for subsequent electroless plating. 

Regarding claim 11, Nishi et al teach using (see figure 2) utilizing a roller shaped 
cleaner. 

Regarding claims 12 and 13, Nishi et al teach exhaust ports located at the lower 
portions of the different areas, thereby generating a downward flow of air. 
13. Claims 16 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Harris et al (US 4,774,101 ) in view of G Nishi et al (US 5,679,059) as applied to 
claims 2 and 4 above, and further in view of Yates (US 4,609,565). 

It was known in the art at the time of invention that it was conventional to utilize a 
pretreatment device before electroless plating in order to enhance the electroless 
plating of metal. Without the activation step, the metal layer would not stick to the 
underlying semiconductor material. See Yates at col. 4, lines 23-39). 
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Therefore, it would have been obvious to one of ordinary skill in the art to have 
added a pretreatment chamber to the apparatus in order to pretreat the semiconductor 
wafer for subsequent electroless plating. 

Response to Arguments 

14. Applicant's arguments with respect to claims 2, 4, 6, 8, 9, 1 1-13 and 16-26 have 
been considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

1 5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 
272-1251. The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy V. King can be reached on 571-272-1244. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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